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MIGRATION'S ROLE IN SEASONAL FARM LABOR MARKETS: 
THE CASE OF WASHINGTON STATE 
Dawn D. Thilmany 
ABSTRACT 
Recent debates over the role of immigration in the U.S. economy specifically calls into 
question the contribution of recent immigrants to rural economies. This paper presents a 
quantitative and qualitative analysis of Washington farm labor market trends, with special focus 
on the role of migration, worker turnover, and potential shortage-induced wage increases. The 
analysis focuses on how individual producer characteristics, including commodity, region, and 
employment decisions, affect farm labor markets' stability and trends. This, in tum, illustrates 
the dependency of various producers, regions, and commodity groups on the migrant 
farmworkers likely to be affected by future immigration policy and programs. 
MIGRATION'S ROLE IN SEASONAL FARM LABOR MARKETS: 
THE CASE OF WASHINGTON STATE! 
There has been increasing interest in all facets of immigration as a result of California's 
Proposition 187 and the subsequent proliferation of legislation at the federal level. Among these 
issues, migration through and settlement in rural areas have become of great interest to many 
state and local agencies. Specifically, Hispanic issues are diversifying geographically and 
economically. Issues once addressed almost exclusively in the context of seasonal agriculture in 
California, Florida, and Texas have become of interest to almost every region and sector of 
agribusiness. This paper focuses specifically on Washington state, which has long served as a 
significant "pull" factor in the western farmworker migrant stream. 
Washington state serves as an interesting example because of its relatively large demand 
for seasonal agricultural workers relative to western states outside of Arizona and California. 
Although the diversification of the agricultural industry in Washington has provided some 
stabilization of the farm labor market, there is still a significantly higher demand for labor in the 
peak months of apple harvest. Nevertheless, employment officials in Washington believe that 
there has been a notable settlement pattern among the Hispanic popUlation even though high 
turnover levels-'(ofalmost 50%) may lead to a different conclusion. Thus, there is interest in how 
the labor market is being affected by such trends and how programs targeted at migrant workers 
should be adapted. At the regional level, this is a necessary first step for understanding the 
migration patterns in the western labor markets given Washington's historical influence. 
!The author wishes to thank Richard Carkner and Jeff Jaksich for their help in obtaining 
data and rural community information for this manuscript. This work was supported by the Utah 
Agricultural Experiment Station as journal paper #4971. 
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The first section of this paper presents a brief overview of previous research as well as 
Washington agriculture and its unique labor market characteristics. The second section of this 
paper will focus on the empirical study of the Washington fann labor market in order to examine 
the current dynamics of employment and migration trends. A rich data set has been developed 
with the assistance of the Washington Department of Employment, which will allow for 
evaluation of wage and employment trends, as well as a closer analysis of employer perceptions 
of turnover, worker recruitment, and the migration origin of workers. Finally, an abbreviated 
discussion of the initial work on rural community impacts will be presented. As is the case with 
most western states, little is known about Hispanic assimilation and settlement in Washington. A 
complete discussion of socioeconomic issues related to such trends are beyond the scope of this 
study, but it is our intention to motivate such research. 
I. Migration and the Washington Farm Labor Market: 
An Overview 
Agriculture is a major industry in Washington state where it ranks as the third largest 
goods-producing industry in the state. The total value of agricultural production in Washington 
state in 1994 w-as a record $5.08 billion. In 1995, an annual average of approximately 82,600 
individuals were employed in agriculture or worked on their own fann or the family fann. Yet, 
concern about maintaining sufficient supplies of labor to fill such jobs has increased in recent 
years, primarily among the producers whose highly perishable crops require large volumes of 
extremely seasonal labor. 
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Migration: Labor Market and Community Impacts 
Washington agriculture has been historically dependent on seasonal migrant workers for 
peak labor demand periods. Although there is some evidence of producers diversifying their 
crop mix to mitigate the extreme seasonality of their labor demand (Figure 1), aggregate statistics 
show that such seasonality is still pronounced (Table 1). 
The economic implications of a continued dependence on migrant seasonal farm labor are 
not trivial. Bailey suggests that the labor market of a region with a high proportion of 
individuals with extensive migration history will operate less efficiently than the labor market of 
a region with fewer in-migrants. Moreover, the turnover rates among those industries employing 
large numbers of in-migrants should be relatively high. Anderson found support for the theory 
that adjustments costs, such as large recruitment costs, training costs, or experience-rated 
unemployment insurance programs, playa major role in reducing the employment response of 
firms to seasonal fluctuations in demand. Thus, it is likely that the ability to attract back 
previous workers, migration, and settlement patterns should affect labor market seasonality. 
Cooper tested the hypothesis that market wages and wage variability are a primary source 
of information included in the migration decisions of agents. For example, if there is a great deal 
of local wage variability, the migrants' current wage level in a different geographic location 
provides relatively less information with which to formulate an accurate forecast of wages after 
migrating. Although this effect may be less pronounced among farmworkers, it would be 
expected that those employers with higher, less variable wages fare better in their challenge to 
secure the return of previous workers, as well as a sufficient number of new recruits. 
There is also great concern about the migration and potential settlement of workers into 
rural areas of the state. Walker, Ellis, and Barff develop a mobility model linking immigration 
and internal migration flows, finding that many low-skilled natives are displaced by immigrants 
during a period of economic restructuring. They conclude that estimates of immigrant impacts 
on local labor markets are underestimated. Fitchen notes the movement of poor people from 
both urban and rural places to depressed rural communities, thereby further concentrating 
poverty in many rural areas. Some areas may attract immigrant populations directly due to 
historical labor demand by the agricultural sector, and increasing opportunities for regularized 
employment in the agribusiness sector. Such concentration of rural areas seems to be based on 
housing cost advantages and preexisting social ties, rather than welfare benefits. Fitchen also 
finds significant community impacts from internal and international immigration, particularly in 
the social services sector. 
Washington Agriculture: The Hub of the Northwest 
Migration Stream2 
Agriculture is thought of as a declining industry in terms of employment nationally, but 
this is not the case in Washington state. Total agricultural employment has been growing with 
increased production of tree fruits, grapes, and nursery crops, which are relatively labor 
intensive. Although Figure 1 illustrates a seasonally diverse crop sector, the notable dominance 
of the apple industry in the state has contributed to the persistence of extreme swings in worker 
demand (Table 1). Peak seasonal employment for apples during fall 1995 required over 40,000 
workers, a threefold increase from the total demand for labor during the winter months. 
2The descriptions of agriculture and employment issues in Washington borrow heavily 
from Wahlers (1995, 1996). To avoid frequent citation, it can be assumed that all background 
statistics come from these reports. 
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In general, annual earnings for agricultural workers are low, but hourly and annual 
earnings vary substantially across agricultural sectors (Tables 2 and 3). (It should be noted that 
these statistics show only those annual earnings collected from Washington state employers-an 
important caveat given estimates that 15% or more of the agricultural workforce are interstate 
migrant workers). As is the case with most farmworker populations, hourly wages are 
competitive with alternative employment options, but the lack of certain, regular employment 
keeps annual earnings low. At one extreme, a share of workers are employed in only one crop 
activity for a short period of time, and at the other, about 30% of workers have nonfarm jobs at 
some point during the year to augment their farm employment earnings. 
A high rate of turnover persists among farmworkers. Of the 138,000 workers employed 
at some time during 1990, it is estimated that only 31.5% remained in agriculture as of 1994. 
This significant decline demonstrates how quickly a farmworker shortage could develop if the 
supply of new farmworkers were to be substantially reduced. The extreme seasonality of the 
Washington farm labor market is also evident in the unemployment insurance (UI) claim 
statistics. During the month of January 1995, UI claims from crop workers peaked at 8,784 from 
a low of 1,478 during the previous September-an increase of almost 500%. Although the level 
J 
of claims for all industries also increased from 63,688 to 106,562 (an increase of67%), it is 
argued here that settled farmworkers are a special case in that they are reliant on UI to sustain 
their households across seasons rather than as a means to bridge their move to a different 
employer. It is also important to realize that most seasonal agricultural workers would not even 
be included in these statistics, as workers need 680 hours of employment to qualify for insurance. 
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Hispanics in Washington Agriculture 
The Hispanic population in Washington state has steadily increased over the last 40 years. 
Persons of Hispanic origin are the largest ancestry minority group in Washington, and this 
population has increased by 32.5% between 1990 and 1994 (from 214,570 to 284,190). 
Hispanics now make up 5.3 % of the Washington population, and with current growth rates in the 
top ten of the United States, growth is expected to persist. 
According to UI records, the average farmworker is Hispanic (73%), male (72%), under 
40 years of age (67), and married (greater than 70% with 38% reporting an employed spouse). 
About 75% of the workers have less than a high school education, and the majority of worker 
households reported income of less than $15,000 (64%). Estimates of illegal or undocumented 
workers range from 30-60% of the seasonal agricultural work force, with notable differences 
among crops and regions. 
The draw for increased Hispanic settlement was and continues to be farm employment, 
particularly in eastern Washington. The first generation of workers traveled back and forth from 
Texas and the Southwest region during the 1950s. Many of their children settled out in eastern 
Washington and became permanent residents. In the 1970s, a reduced supply of farmworkers 
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and growth in farm size created a demand for a more certain supply of workers. Farmers went 
directly to Mexico to hire Hispanic workers, and this initiated another wave of immigrants. In 
the 1980s, after the Immigration Reform and Control Act of 1986 (IRCA) was enacted, another 
wave of immigrants were recruited from Mexico to augment the farm labor supply. Hispanic 
migrant seasonal workers come to Washington and are more likely to settle because of the 
diverse mix of labor-intensive crops that provide a relatively long employment season. 
The Western Migrant Stream: The Determinants of 
Course and Flow 
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There is a clear interdependence among the farm labor markets of western states. Within 
the United States, two major foreign labor pools have developed since the Great Depression in 
South Texas and East Los Angeles. These workers historically came in a South-North flow to 
work on farms and ranches in virtually every state in the union. As early as the 1989 growing 
season, a rupture in the traditional migrant stream appeared. Various policy initiatives are 
working to create a somewhat tighter farm labor market. Moreover, the legalization of many 
former farmworkers and the growing economies of states within the migrant stream has led to 
some speculation about the economic incentives for Hispanic settlement out of agriculture. The 
evolving nature of this migrant stream has potential economic and social implications for 
agriculture and rural development goals these states. 
In 1995, about 13 % of all seasonal farmworkers in Washington were migrants. 
Approximately 8.50/0 were interstate workers, individuals who normally resided in other states or 
countries, and 4.4% were intrastate workers, individuals who resided in Washington state but 
who were working in another area of the state other than the one in which they usually live. 
These estimates, however, may well be low, given the employer responses to this study's survey. 
Reports indicate many migrant workers tell growers that they live in the local area because they 
believe that growers prefer to hire local workers. 
Patterns of migrant settlement vary around the state (Figure 2). For example, in the north 
central area, limited crop diversity exists beyond tree fruit, so fewer farmworkers have 
permanently settled there. In contrast, the south central region produces many different crops 
that extend the work season, resulting in a relatively high settlement rate. Agriculture in both 
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areas is dependent on migrant seasonal workers, but the north central area is much more 
dependent because there are fewer local workers. Similar trends exist across different crop 
enterprises. These issues are important elements in understanding changes in migration flows. 
There have been no serious shortages of seasonal farmworkers in Washington in the past 
several years. However, the growers, who depend on migrant workers to supplement local 
workers to plant, cultivate, and harvest their crops, remain concerned. Since many of the 
migrants reside in southwestern states or Mexico, growers are often apprehensive about whether 
or not they will arrive when they are needed. The empirical study which follows focuses on 
migration's role in the retention of workers, as well as an employer's choice to raise wages, in 
part, to attract a sufficient supply of workers. 
II. Employer Perceptions of Migrant Worker Issues: 
Sources, Recurrence, and Supply 
Given the importance of migrant workers to the state's agricultural sector and recent 
uncertainty about farm labor supply, the Washington State Employment Department (WSED) 
has begun a proj ect to assess the role and dependency of migrant workers in various crops and 
regions. This research is unique in its empirical approach. Employer employment data is 
augmented with the employer's perceptions of their own behavior and labor market experiences 
in recent years. Although employer-based responses are limited with respect to evaluating 
migration, it is the best option available given limited data resources. Furthermore, this approach 
offers valuable evidence of the role of employer decisions on migration trends, as well as labor 
market wages and stability. Therefore, the study's objectives, methodology, and data will be 
described in detail followed by the empirical results and discussion of the findings. 
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Methodology 
The challenges to research on worker migration and employment choices is the scarcity 
of detailed data on such issues. Although aggregate farm labor estimates exist, there is little 
information on the migrant or local nature of the worker, job duration for individual workers, 
their primary state of residence, or the reliance of individual employers on workers of varying 
characteristics. Thus, study of migration and labor issues of interest to the producers, 
government agencies and policymakers must be conducted through more indirect analysis. Thus, 
the empirical analysis in this paper will analyze three specific choices or responses made by 
agricultural producers to deduce their perceptions of how market conditions and migration-
dependency affect their own firms. 
There were three primary objectives for this study: 
1. Analyze employer's decisions to raise worker wages during 1994 or 1995 to delineate 
potential labor market demand or supply shifts. 
2. Determine what factors affect an employer's ability to attract and retain seasonal workers 
across years. 
3. Determine the significance and direction of the effects from wages, employment 
variability, and other employment decisions on interstate migrant dependency. 
Three studies were developed to pursue the objectives of this study. The three models 
examine the likelihood of returning workers from year to year, dependency on interstate migrant 
workers, and the likelihood of an employer offering wage increases in 1994 or 1995. In each 
case, a probit econometric model was developed and estimated with the dependent, dichotomous 
variable defined by an employer's inclusion or exclusion in the above categories. Explanatory 
variables (as described in Table 7) included in each model were determined by the theoretical 
and statistical appropriateness of each relative to the dependent variable. The reference group 
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chosen for various categories include: the eastern and western regions, berries and other field 
crops, employers of primarily preharvest workers, those who relied on employment service for 
new workers and those who employed migrants from Oregon, Arizona, and Idaho, respectively. 
A model of an employer's decision to offer wage raises during 1994 and/or 1995 was 
developed to better understand the potential role of other employment decisions and producer 
characteristics. Drawing from seminal labor literature, and specific farm labor analysis, 
increased wages can be explained in several ways, including: a shift in demand for workers due 
to increased production or perceived increase in marginal value of labor as an input; a shift in the 
supply of workers due to increased demand in other sectors or tighter immigration policies; or, a 
combination of these effects such as simultaneous increase in trained workers by a producer at 
the same time that workers are searching for jobs outside the farm sector (decreased supply). 
Based on the descriptive statistics in Table 6, one-third of the employers responded that 
they had raised wages in both 1994 and 1995 (30.6% and 31.8%, respectively). Few employers 
raised wages both years (15.3%), but almost half raised wages during one year or the other 
(47.1 %)-each of these groups paid about $0.50/hour above the average wage for the sample. It 
is interesting tO
j 
note that those employers offering raises appear less reliant on interstate migrant 
workers. One possible explanation is that those reliant on migrants assume a ready supply of 
workers. The north central, southeastern, and Columbia Basin region employers were more 
likely to have given a raise, as were fruit and berry producers. 
A model exploring the differences in employers' perceptions of worker return rates 
among seasonal workers, which will serve as a proxy for turnover, was also developed. Worker 
turnover among firms is a function of a variety of factors including wages, scale of employment 
by a firm, regional and commodity-specific labor market conditions, duration of employment and 
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perceived future employment with a firm and the nature of the worker's employment/settlement 
situation in a particular area (Taylor and Thilmany). These issues will be explored to determine 
if employers could better manage the number of workers retained across growing seasons in 
order to address some of their concerns about securing enough workers in peak periods. 
The use of interstate migrant workers is important to understand given the history of 
migration in Washington's farm labor market, previous arguments of the dampening effect 
migrant workers have on wages (Taylor and Thilmany), and current interest in understanding 
how tightened immigration laws and increased settlement of former migrants may impact future 
labor market conditions. Of those employers who hired any interstate employers, their average 
workforce appear larger, more seasonal, and are employed in a more diversified set of farm 
activities (Table 6). However, little is known about the role various employer specific 
characteristics and management practices relate to their usage of interstate migrants. Given the 
current concern about securing a sufficient workforce, a model analyzing the role of regional and 
commodity variables, measures of employment levels, stability and diversity, as well as a firm's 
primary method of securing seasonal workers on interstate migrant usage will be developed. 
The Data 
The following empirical study draws upon an employer survey conducted by WSED in 
conjunction with their 1995 August wage survey. Additional questions on the employer's 
perceptions of the share of workers returning in recent years, origin and share of interstate 
migrants hired, and the employer's decision to raise wages were added to the standard 
questionnaire. Subsequent discussion is based on the responses to these survey questions. 
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The response rate to these additional questions was acceptable, with almost 50% of the 
survey sample responding. To ensure sufficient representation from all sectors, especially those 
of greatest interest to a study of seasonal workers, the basic characteristics of the responding 
sample were compared to the general demographics of the entire Washington farm employment 
sector (Table 4). The employers included in this study represent 10% of the total and seasonal 
employment from the entire state, with fairly representative proportions from all regions and 
primary production crops in the state. 
Survey Descriptive Statistics 
The initial analysis of the Washington data was descriptive statistics, calculated across 
different categorizations of the data. Data were divided across commodities and regions to 
analyze basic differences in employers who raised wages, who were highly dependent on 
interstate migrant workers, or who had lower than average return/retention rates among workers. 
Across commodities, there are some distinct differences in employment (Table 5). As is 
expected, there are greater numbers of workers involved in the labor-intensive fruit-vegetable-
horticulture (FVH) sectors. There are significant differences among the FVH crops with respect 
to the share of workers who returned to employers. In short, all FVH employers are relatively 
dependent on interstate migrant workers, especially tree fruit and potato producers. 
Across regions, there are also some interesting trends (Table 6). The south central, north 
central, and southeastern regions dominate the seasonal farm employment labor markets, 
although the western and Columbia Basin regions also employ a large number of workers. 
Wages do not vary greatly across regions, with the exception of eastern Washington where most 
workers are regularized, semiskilled workers who earn relatively higher wages. This also 
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explains the high retention rate for workers in that region (70%). The other regions exhibit 
similar retention rates (55-65%), but the share of interstate workers is significantly higher in the 
north central and southeastern regions. Unlike the commodity statistics, there are significant 
differences in the propensity for employers from different regions to have raised wages. It 
appears that the southeastern and Columbia Basin employers have felt a greater need to raise 
wages, possibly due to their low return rates and need to recruit workers in the past year. 
Although descriptive statistics are useful in the relative analysis of specific employer 
attributes, there is reason to believe that many characteristics are dependent on one another. For 
example, it is likely that north central producers are more likely to grow FVH crops, both of 
which increase the likelihood of seasonal worker demand and reliance on interstate migrants. 
The following empirical analyses, which were modeled with the assistance of basic statistical 
findings, will control for such interactions. 
Empirical Results 
The empirical models focus on the employer responses to additional wage survey 
questions, with basic employment data (wage and employment levels and variability) included as 
explanatory vanables. The first model focused on an employer's decision to offer wage raises 
during 1994 and/or 1995. To control for interactions across variables, the wage increase decision 
by employers was modeled econometrically. Several different variables were significant 
explanatory variables in the employer's decision (Table 7). Among regional and commodities, 
only nursery and vegetable producers were more likely to raise wages, supporting the argument 
that few specific regional or crop labor markets have exhibited wage shifts to meet 
supply/demand conditions. Employers were classified by their primary type of worker during 
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their peak employment month. Those classified as transportation employers were less likely, 
whereas packer and general farm employers were more likely to have given raises. Finally, those 
who hired mostly California migrant workers were more likely to give raises with the opposite 
true for Mexican workers. These findings are likely related to the skill and other job 
opportunities for such workforces. 
Those producers with a larger workforce were less likely to raise wages (possibly due to 
its large effect on cost structure). Raises were more likely to be offered by those employers with 
relatively high current wages, as would be expected. Those employers with more diverse 
operations with respect to crops grown were less likely to give a raise, however, those firms with 
the highest number of crop activities (i.e., harvest, thinning) were more likely to give a 
raise-results that warrant further investigation. 
The employers' perceptions of low retention and return rates among seasonal workers, a 
loose proxy for turnover, was modeled with regional and commodity delineations as well as 
differences in managerial decisions by the producer. The modeled estimated how various 
employer characteristics affected the likelihood that less than half of 1995 workers also worked 
for them in previous years. Several interesting relationships are reported in Table 8. 
Among the regions, no significant relationships were found. Among the commodities, 
there were several significant relationships with fruit, vegetable, and nursery employers realizing 
a higher share of return workers. Larger employers were more likely to retain workers, most 
likely due to their visibility as an employer and worker perceptions that labor will always be 
demanded in these firms during peak periods. Higher wages had the expected effect, leading to 
an increased probability of workers returning each year. 
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The stability of an employer's employment record played a significant role in their ability 
to re-attract workers. Increased variability of employment, as measured by the standard 
deviation divided by the mean from across the year, increased turnover. The employer's ability 
to provide longer duration employment, as measured through diversity in crop mix, increased the 
likelihood that employers were currently employing past workers, whereas the number of crop 
activities had an opposite effect, once again. Finally, a relatively high use of Mexican and Texas 
workers increased turnover, most likely as a function of distance and worker characteristics. 
Finally, an econometric model of growers, who employed a relatively high share of 
interstate migrants, was analyzed to integrate the effects of specific characteristics on this 
dependence. Given the relatively low settlement of potential farm workers into the north central 
and southeastern regions, it is not surprising that employers from those areas are more likely to 
be dependent on migrant workers, even controlling for commodities produced. It is interesting to 
note that neither the wages offered or the employers' decisions whether to give raises affected 
dependency on migrant workers, a signal that those who are dependent have not felt a need to 
increase economic incentives to migrants, lending little support to the labor shortage theory 
argued by some employers. However, it does seem that those dependent on interstate migrants 
are more likely to devote resources to recruiting workers, demonstrating some investment in 
obtaining sufficient labor supplies. 
An employer's indirect and direct managerial decisions to increase the employment 
period for seasonal workers appear to have mixed effects. The positive, significant effect of the 
peak employment variable (highest employment month/mean monthly employment) shows the 
demand for interstate workers in cases where many workers are needed for short periods. Yet, 
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diversity, measured by the number of crops, was a positive indicator of migrant worker usage, as 
was an employer's willingness to hire their best workers for a longer period of time. 
In short, these three empirical studies send some clear signals. Although crops and 
regions do exhibit some labor market differences, it appears that employer managerial decisions 
have the greatest effects on worker source and retention. Employment and wage levels playa 
role, but so do producer strategies to mitigate peak labor demand. It is clear that the variability 
of employment demand, measured directly or through operation diversity measures, is important 
to an employer's ability to secure sufficient labor supplies, including relative dependency on 
interstate migrant sources. These findings are interesting, given the apparent differences in 
migrant labor supplies from local states and California compared to Mexico and Texas. 
III. Implications for Rural Washington Communities 
The earlier discussion of rural migration trends raises two important issues. Migration, 
and eventual settlement, of farmworker populations may be considered a positive economic and 
social trend for otherwise faltering rural communities. They offer a new base of low-cost 
workers with which an area can attract new industry, while increasing demand for private trade 
and service activities. However, they may also contribute to concentrated poverty with an 
unmanageable demand for public services. This brief study attempts to delineate what factors 
may indicate how Hispanic settlement and assimilation have evolved. 
Those Washington counties with the highest share of Hispanics include Adams, Chelan, 
Douglas, Franklin, Grant, Okanogan,Walla Walla, and Yakima, with Benton, Klickitat, and 
Skagit also having slightly above average Hispanic settlement rates (Figure 3). Of these eleven 
counties, eight are classified as rural areas and five are considered primarily agricultural by the 
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USDA. The high rate of Hispanic settlement in those rural counties which provide the majority 
of the agricultural employment opportunities is not surprising. Yet, this trend is of concern to 
those local government agencies with limited resources to address the issues surrounding an 
increased Hispanic population. 
As Figure 3 illustrates, the majority of limited English proficiency (LEP) students live in 
the central, rural areas of the state. Although language adoption is a weak proxy for assimilation, 
it is an important determinant of social and economic mobility, as well as time since arrival. 
To analyze the prime determinants in Hispanic settlement and language assimilation 
throughout Washington, two ad hoc statistical models were developed and tested. In both cases, 
it was assumed that differential population, industry influence, rural status, and location of the 
county would be important explanatory variables. The areas are described in Figure 2. For the 
first model, the Hispanic share of a county's population served as the dependent variable. For 
the language assimilation model, the dependent variable is the share of Hispanics with little to no 
English skills, so the base level of Hispanic population was also added as a variable. 
The results presented in Table 9 reinforce the regional concentration of Hispanics in the 
four regions with notable agricultural employment demand (the other two areas serve as the 
control group). In fact, the results follow previously developed arguments that, among these four 
regions, Hispanics were least likely to settle in the north central area. However, it is surprising to 
find that a county's total population, primary industry (including agriculture), and rural status do 
not significantly explain Hispanic settlement rates. It is also interesting to note that, contrary to 
expectations, there was a negative, but insignificant, relationship between Hispanic concentration 
and counties with persistent poverty. This would alleviate concerns raised by Fitchen on further 
poverty concentration trends. 
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Since assimilation is a difficult trait to measure directly, this study models language 
adoption as a proxy for more general assimilation. The results presented in Table 9 show several 
clear relationships. Since the dependent variable is the share of Hispanics with only Spanish 
language skills, the positive coefficient signifies that higher concentrations of Hispanics result in 
a lower degree of language assimilation. There are some regional differences, but only the north 
central region exhibits significantly greater Spanish-speaking Hispanic populations, an 
interesting result given that region had a relatively low propensity for Hispanic settlement. This 
finding may be indicative of the demand for replenishment and migrant workers each year as 
indicated by Table 8. The rural and poverty status of a county affect the propensity of language 
assimilation, even though such variables were insignificant to Hispanic settlement trends. It 
appears that a lack of economic prosperity and nonmetro nature of an area decrease the adoption 
of English as a language among Hispanic populations. 
Today, one finds a broad, yet diverse continuum of social and class interests among 
Hispanics in rural Washington associated with the successive waves of immigration that range 
from recent arrivals to fifth-generation residents (Guzman). In some Hispanic families that have 
been in the U.~. and Washington for generations, there is very little Spanish spoken, high 
assimilation, more intermarriage, kids in college, and parents working as professionals, while 
more recent immigrants have quite the opposite circumstances. Because recent immigrants to 
rural areas are almost exclusively associated with the farm sector, the issues of concern to many 
communities are tied to the role of agriculture in attracting and sustaining such popUlations. 
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Conclusions 
It is not clear that the labor market has tightened for employers in the recent past, 
especially among those employers who are the most dependent on migrant seasonal 
farmworkers . Moreover, there is reason to believe that some labor supply uncertainty can be 
resolved with internal management decisions by the firm, including various diversification 
strategies to lengthen the employment duration of workers. Finally, there are limited commodity 
and regional differences exhibited, although the relevant findings may increase the efficiency of 
targeting employment and social service programs to specific regions or commodity groups. 
The findings from this study motivate the need for research in a variety of areas. It is 
clear that Washington agriculture is very dependent on a self-replenishing workforce from within 
and outside the state. Depending on future immigration policy initiatives, employment officials 
view this dependency as a potential downfall for many producers. With respect to rural 
development, Hispanic settlement trends across Washington counties appear more closely linked 
with regional differences, with language assimilation affected primarily by the poverty and rural 
nature of specific areas. Further investigation into the economic, social, demographic, and 
political implications of the prevailing labor market and demographic dynamics is imperative 
given the degree of interest in such issues across the country. 
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Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar 
Asparagus < > 
Hop twine/trn < > 
Strawberry <---> 
Cherry <---> 
Apple thinning < > 
Pear thinning < > 
Apricot <---> 
Misc. vegetables < > 
Raspberry <---> 
Onion <-> < > 
Nectarine < > 
Plum/prune < > 
Peach <---> 
Bartlett pear <--> 
Hop Harvest <---> 
D'Anjou pear < > 
Grape < > 
Apple harvest < > 
Apple pruning < > 
Pear pruning < > 
Figure 1. Estimated Periods of Seasonal Agriculture Work, Washington State 
Source: Washington State Employment Security Department. 
a 
Whatcom 
Skagit 
Jefferlon 
Gray. 
Vaklma 
South Central 
Area 2 
Okanogan 
lincoln 
Figure 2. Seasonal Agricultural Employment Shares, August 1995 
j 
Sookane 
Whitman 
Counties within agricultural reporting areas: 
Area 1: Clallam, Clark, Cowlitz, Grays Harbor, Island, Jefferson, King, Kitsap, Lewis, 
Area 2: 
Area 3: 
Area 4: 
Area 5: 
Area 6: 
Mason, Pacific, Pierce, San Juan, Skagit, Skamania, Snohomish, Thurston, 
Wahkiakum, Whatcom 
Klickitat, Yakima 
Chelan, Douglas, Kittitas, Okanogan 
Adams, Grant 
Benton, Franklin, Walla Walla 
Asotin, Columbia, Ferry, Garfield, Lincoln, Pend Orelle, Spokane, Stevens, 
Whitman 
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Table 1. Employment of Seasonal Hired Workers in Washington by Crop 
and Month, 1995 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
Apples 6,911 9,038 9,381 8,301 7,873 23,099 19,731 14,689 38,907 42,283 5,108 4,616 
Cherries 443 484 524 496 146 15,047 17,381 144 0 0 0 246 
Pears 448 512 561 385 279 2,388 1,515 4,679 5,222 1,023 333 599 
Other tree fruit 36 274 466 322 498 751 3,402 3,054 1,599 0 374 870 
Grape 661 1,271 1,833 1,123 502 902 870 563 540 1,383 522 595 
Blueberry 0 35 0 0 0 0 270 1,196 80 48 48 0 
Raspberry 344 126 166 239 154 1,539 3,857 644 732 438 604 491 
Strawberry 0 283 333 179 620 2,929 1,062 2,334 760 227 211 169 
Bulb 0 249 365 51 85 425 l38 547 541 256 206 100 
Hop 0 249 1,533 2,100 3,638 2,435 1,644 1,617 5,059 608 315 84 
Nursery 590 1,116 2,818 2,378 2,143 1,862 2,096 1,344 1,093 723 983 951 
Wheat/grain 181 167 226 284 347 684 1,037 1,903 757 86 146 37 
Asparagus 0 104 610 5,427 8,359 6,588 218 218 34 0 0 0 
Cucumber 0 0 0 0 0 88 511 1,203 219 0 0 0 
Onion 72 52 181 252 249 1,918 2,495 1,606 794 853 284 224 
Potato 441 192 662 1,087 886 513 1,087 1,606 2,108 3,123 671 295 
Spinach 0 0 0 0 242 398 283 0 88 0 0 0 
Misc. vegetable 150 113 271 1,404 982 2,286 3,067 3,920 3,659 2,052 358 94 
Other seasonal 1,404 
.-LID -LQll --LllQ ~ 1,840 2,559 2,486 2,036 ~ 2,405 1,438 
TOTALS 11,681 15,646 20,941 25,344 27,737 65,692 63,223 43,753 64,228 54,060 12,478 10,809 
Source: Washington State Department of Agriculture. 
Table 2. Average Annual and Average Hourly Earnings, Washington State 
Agricultural Sector, 1994* 
Percentage of Average 
Agricultural Hourly 
Industries Employment Wage 
Selected Crops: 
Wheat 3.1 $8.26 
Potatoes 3.3 8.11 
Field crops, except grains 7.3 6.91 
Vegetables 6.7 6.85 
Berries 4.3 6.91 
Grapes 2.7 6.98 
Tree fruits 43.5 7.41 
Nursery production 6.2 8.10 
Livestock: 
Beef feedlots 0.4 8.04 
Beef, except feedlots 0.7 7.70 
Dairy 3.2 9.72 
Agricultural Services: * 
Crop preparation services 6.9 8.66 
Farm management services 1.8 7.39 
Source: Washington State Employment Security Department, CWBH database. 
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Table 3. Average Annual Hours and Earnings of Agricultural Workers, 
Washington State, 1990-1994 
Number Average Average 
of Annual Annual 
Year Workers Hours Earnings 
All Agricultural Workers: 
1990 138,830 758 $5,394 
1991 130,470 768 5,626 
1992 137,310 781 5,944 
1993 141,340 784 6,111 
1994 136,950 837 6,773 
Agricultural Only Workers: 
1990 92,770 629 4,444 
1991 90,030 656 4,753 
1992 95,480 667 5,000 
1993 98,500 666 5,139 
1994 93,530 714 5,750 
Worked Agricultural and Nonagricultural Industries: 
1990 46,060 1,018 7,309 
1991 40,440 1,019 7,569 
1992 41,830 1,041 8,099 
1993 42,840 1,055 8,346 
1994 43,420 1,101 8,979 
Source: Washington State Employment Security Department, eWEH database. 
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Table 4. 1995 Survey Sample vs. Statewide Estimates 
Category Survey Sample Washington State 
Total employment 7427 77,603 
Seasonal employment 4138 43,489 
Average hourly wage $6.14 $5.67 
Crop employment shares: 
Wheat, com, and grains 1.9% 4.2% 
Potatoes 5.4 4.0 
Other field crops 6.6 9.1 
Vegetables/melons 14.7 8.8 
Berry crops 5.2 4.8 
Grapes 1.7 3.4 
Deciduous tree fruits 45.4 49.8 
Nursery products 11.8 7.9 
General farms 0.2 5.1 
Regional seasonal employment shares: 
Area 1 29.8% 17.6% 
Area 2 36.5 29.3 
Area 3 10.5 20.1 
Area 4 11.0 11.3 
Area 5 11.6 19.4 
Area 6 0.7 2.3 
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Table 5. Farmworker Patterns Across Crops 
Category Tree Fruits Vegetables Nursery Hops Potatoes Berries Grains 
A vg. total employment 32,935 3,767 4,442 1,385 1,658 1,910 2,745 
Seasonal employment* 26,232 6,452 1,399 1,254 1,806 2,789 1,287 
A verage hourly wage $6.90 $6.69 $7.49 $6.59 $7.87 $6.85 $8.02 
Share of workers in this year's workforce: 
From previous year 63.4% 62.3% 70.2% 79.6% 56.3% 36.4% 83.2% 
Recruited 6.8% 4.6% 3.3% 9.7% 11.8% 12.5% 0.6% 
Referred by workers 29.8% 33.1% 26 .5% 10.7% 31.9% 51. 1% 16.2% 
Increased wages in 1995? 27.7% 32.7% 33.3% 30% 53.9% 27.3% 14.3% 
In 1994? 37.2% 27.3% 38.9% 40% 23.1% 36.4% 42.9% 
Best workers retained? 82.4% 67.3% 83.3% 90% 73.1% 72.7% 57.1% 
A verage employment duration (months): 
Seasonal worker 2.46 3.4 3.29 4.01 2.58 2.05 1.63 
Best seasonal workers 3.51 3.81 5.19 5.49 4.27 3.09 1.96 
Share of interstate workers and employer's perceptions of primary origin states: 
Share from other state 26.7% 16.8% 14.7% 4.5% 27.9% 5.8% 0.43% 
California 54.1% 30.9% 22.2% 10% 15.4% 54.6% 14.3% 
Texas 5.4% 38.2% 27.8% 35% 53.9% 0.0% 14.3% 
Oregon 10.1% 1.8% 11.1% 0% 0.0% 18.2% 0.0% 
Idaho 0.7% 0.0% 0.0% 0% 7.7% 0.0% 0.0% 
Mexico 9.5% 1.8% 0.0% 0% 3.9% 5.9% 
Source: Washington State Wage Survey, 1995. 
*Employer questionnaire was included with August wage survey. 
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Table 6. Regional Estimates of Farmworker Patterns 
ReQorting Areas 
Category 2 3 4 5 6 Total 
Total employment 15,152 23,121 16,356 8,438 12,213 2323 77,603 
Seasonal employment 7,647 12,755 8,743 4,932 8,419 993 43,489 
A verage hourly wage $5.49 $5.43 $5.87 $5.69 $5 .97 $6.99 $5.67 
Share of workers in this year's workforce: 
From previous year 65.9% 66.2% 67.4% 62.7% 55.5% 70.0% 64.3% 
Recruited 7.1% 8.2% 5.4% 11.6% 7.6% 0.0% 7.5% 
Referred by workers 18.6% 19.4% 20.6% 16.1% 20.1% 17.5% 19.4% 
Raised wages in 1995? 26.4% 26.6% 27.4% 50% 35 .1% 50% 31.9% 
In 1994? 35.9% 31.0% 27.4% 47.6% 31.6% 33.3% 33 .3% 
Best workers retained? 75.5% 85.0% 69.4% 79% 60% 58.3% 74.6% 
A verage employment duration (months): 
Seasonal worker 2.94 3.11 2.28 3.7 2.5 2.21 2.87 
Best seasonal workers 4.63 3.75 3.13 5.3 2.71 4.21 3.73 
Share of interstate workers and employer's perceptions of primary origin states: * 
Share from other state 11.6% 9.9% 38.8% 12.8% 27.1% 8.3% 18.7% 
California 35 .9% 23.0% 74.2% 28.6% 26.3% 0.0% 34.8% 
Texas 30.2% 21.2% 1.6% 23.8% 21.1 % 0.0% 18.6% 
Oregon 9.4% 4.4% 11.3% 2.4% 7.0% 0.0% 6.5% 
Mexico 3.8% 4.4% 11.3% 2.4% 7.0% 8.3% 5.6% 
Source: Washington State Wage Survey, 1995. 
* Each employer was asked to estimate what state the majority of their workers originated from. Thus, the shares reflect major 
points of worker origin, not share of the workforce coming from that particular state. Origin states mentioned, but not 
significant in this study include Florida, Arizona and Idaho, all accounting for less than 1 % of total responses. 
Variable 
TOT 
SEAS 
WAG 
SC 
NC 
CB 
SE 
VEG 
NURS 
FRUIT 
WHEAT 
VARTOT 
VARWAG 
LENGTH 
NO CROP 
NOACT 
BEST 
REF 
REC 
HARV 
TRANS 
PACK 
GEN 
INTER 
CA 
MX 
OR 
TX 
RAISE 
PSEA 
CON 
Table 7. Employer's Choice to Raise Wages in 1994 or 1995 
(With Variable Definitions for All Models) 
Defmition Coefficient Standard Error 
Mean Total Employment -0.0141 ** 0.0052 
Mean Seasonal Employment 0.0136 0.0094 
Mean Hourly Wage 1.3678** 0.3485 
South Central Area 
(1 = yes for all dummy vars.) 0.3689 0.3723 
North Central Area -0.5827 0.4732 
Columbia Basin Area 0.2364 0.3534 
Southeastern Area -0.2266 0.3505 
Vegetable Producer 0.7165* 0.3789 
Nursery Producer 1.0630** 0.4920 
Tree Fruit Producer 0.1656 0.3969 
Wheat Producer -0.7235 0.5203 
Total Labor Variability (= 0lab/~Iab) -0.3121 0.2355 
Wage Variability (= Owagj~wage) -0.1523 0.2678 
Length of Employment (months) -0.0428 0.0465 
Number of Crops Produced -0.2518** 0.0912 
Number of Crop Activities 0.1105** 0.0470 
Best Workers Retained for Longer Periods? 0.1023 0.2190 
Share of Workers Referred by Other Workers -0.0013 0.0026 
Share of Workers Recruited by Employer -0.0007 0.0034 
Employs Primarily Harvesters in Peak Month 0.1558 0.2758 
Employs Transportation Workers ... -1.1632* 0.6490 
Employs Packers ... 0.9384** 0.4017 
Employs General Farmworkers ... 1.1750** 0.4874 
Share of Interstate Workers 0.0016 0.0046 
Most Interstate Workers from California? 0.7271 ** 0.2638 
from Mexico? -0.7391 * 0.4594 
. . . from Oregon -0.5454 0.3796 
... from Texas -0.1984 0.3420 
Wage raise in 1994 or 1995? NA NA 
Peak in Seasonal Employment (high/mean) NA NA 
Constant -7.7630** 2.2174 
Right Predictions: 71.7%; Log-Likelihood Function = -132.43; *,** Significant at 10% and 5% levels. 
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Table 8. Low Worker Retention and Insterstate Migrant Usage for Washington Employers 
LHS = 1 if Less than 50% of 
Workers Return each Year 
Variable Coefficient St. Error 
TOT -0.0092** 0.2208 
SEAS -0.0065 0.0115 
WAG -0.5679** 0.2690 
SC 0.2420 0.4092 
NC 0.3623 0.4753 
CB 0.0966 0.3784 
SE -0.0628 0.3894 
VEG -0.8087** 0.3893 
NURS -1.1041 * 0.6391 
FRUIT -0.8809** 0.4088 
WHEAT 0.0796 0.4809 
VARTOT 0.5272** 0.2208 
VARWAGG -0.8493 0.6248 
LENGTH -0.0528 0.0471 
NO CROP -0.2733** 0.0996 
NOACT 0.0988** 0.0483 
BEST 0.2848 0.2339 
INTER -0.0007 0.0048 
CA -0.2497 0.2603 
MX 1.2791 ** 0.4857 
OR 0.2801 0.4035 
TX 0.6366* 0.3487 
RAISE 0.2742 0.2095 
PSEA ) -0.0388 0.0595 
CON 2.8547* 1.6165 
Right predictions: 78.5% 
Log-likelihood function = -113.84 
*, ** Significant at 10% and 50/0 levels. 
LHS= 1 if More than 20% of Workers 
Are Interstate Migrants 
Variable Coefficient St. Error 
SEAS -0.0077 0.0065 
WAG -0.2391 0.3390 
SC -0.2953 0.4692 
NC 1.6986** 0.5250 
CB -0.0701 0.4863 
SE 1.2090** 0.4391 
VEG 0.2487 0.4452 
NURS 0.6334 0.6105 
FRUIT 0.5922 0.4340 
WHEAT -0.7324 0.6738 
VARTOT -0.1137 -0.2329 
VARWAG -1.0157 0.7669 
LENGTH 0.0399 0.0527 
NO CROP 0.1407** 0.0710 
NOACT 0.0239 0.0467 
BEST 0.4184* 0.2246 
REF -0.0003 0.0029 
REC 0.0064* 0.0037 
HARV -0.0670 0.2979 
TRANS 0.3321 0.8472 
PACK -0.3849 0.4907 
GEN -0.7699 0.6266 
RAISE 0.0775 0.2217 
PSEA 0.1802** 0.0578 
CON -1.6532 2.1483 
Right predictions: 80.6% 
Log-likelihood function = -97.50 
Variable 
Pop 
Rural 
Hisp 
SC 
NC 
CB 
SE 
Farm 
Govt 
Man 
Serv 
Poor 
Table 9. Hispanic Settlement and Language Assimilation, 
Washington Counties, 1994 
Dependent Variable 
Definition 
Population of county 
Rural Status 
Hispanic Share of Pop. 
Regional Categories 
South central area 
North central area 
Columbia Basin area 
Southeastern area 
Industry Categories 
Agriculture 
Government/public lands 
Manufacturing 
Trade/ services 
Poverty persistent 
Significance Tests 
Log of likelihood 
R2 
Hispanic Concentration 
Standard 
Coefficient Error 
-0.378E-8 0.579E-7 
-0.001 0.008 
NA NA 
0.150** 0.055 
0.080** 0.041 
0.250** 0.061 
0.174** 0.048 
0.007 0.040 
-0.003 0.009 
-0.007 0.042 
-0.0001 0.009 
-0.011 0.060 
Share of Spanish-Only 
Standard 
Coefficient Error 
0.320E-7 0.707E-7 
0.017* 0.010 
0.514** 0.236 
0.125 0.0758 
0.111 ** 0.052 
-0.081 0.095 
0.091 0.071 
0.024 0.047 
-0.017 0.039 
-0.021 0.035 
-0.006 0.011 
0.175** 0.071 
*, **Significant at 100/0 and 5% levels. 
54.21 45.52 
0.6217 0.6284 
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MIGRATION'S ROLE IN SEASONAL FARM LABOR MARKETS: 
THE CASE OF WASHINGTON STATE 
Dawn D. Thilmany 
ABSTRACT 
Recent debates over the role of immigration in the U.S . economy specifically calls into 
question the contribution of recent immigrants to rural economies. This paper presents a 
quantitative and qualitative analysis of Washington farm labor market trends, with special focus 
on the role of migration, worker turnover, and potential shortage-induced wage increases. The 
analysis focuses on how individual producer characteristics, including commodity, region, and 
employment decisions, affect farm labor markets' stability and trends. This, in turn, illustrates 
the dependency of various producers, regions, and commodity groups on the migrant 
farmworkers likely to be affected by future immigration policy and programs. 
MIGRA TION'S ROLE IN SEASONAL FARM LABOR MARKETS: 
THE CASE OF WASHINGTON STATE l 
There has been increasing interest in all facets of immigration as a result of California's 
Proposition 187 and the subsequent proliferation of legislation at the federal level. Among these · 
issues, ~on through and settlement in rural area~ome of great interest to many J 
state and local agencies. In short, Hispanic issues are diversifying geographically and 
economically. Issues once addressed almost exclusively in the context of seasonal agriculture in 
California, Florida, and Texas have become of interest to almost every region and sector of 
agribusiness. This paper focuses specifically on Washington state, which has long served as a 
significant "pull" factor in the western migrant stream. 
Washington state serves as an interesting example because of its relatively large demand 
for seasonal agricultural workers relative to western states outside of Arizona and California. 
Although the diversification of the agricultural industry in Washington has provided some 
stabilization of the farm labor market, there is still a significantly higher demand for labor in the 
peak months of apple harvest. Nevertheless, employment officials in Washington believe that 
there has been a notable settlement pattern among the Hispanic population even though high 
turnover levels (of almost 50%) may lead to a different conclusion. Thus, there is interest in 
how the labor market is being affected by such trends and how programs targeted at migrant 
workers should be adapted. At the regional level, this is a necessary first step for understanding 
the migration patterns in the western labor markets given Washington's historical influence. 
lThe author wishes to thank Richard Carkner and Jeff Jaksich for their help in obtaining 
data and rural community information for this manuscript. This work was supported by the Utah 
Agricultural Experiment Station as journal paper #4971. . 
The first section of this paper presents a brief overview of previous research as well as 
Washington agriculture and its unique labor market characteristics. The second section of this 
paper will focus on the empirical study of the Washington farm labor market in order to examine 
the current dynamics of employment and migration trends. A rich data set has been developed 
with the assistance of the Washington Department of Employment, which will allow for 
evaluation of wage and employment trends, as well as a closer analysis of employer perceptions 
of turnover, worker recruitment, and the migration origin of workers. Finally, an abbreviated 
discussion of the initial work on rural community impacts will be presented. As is the case with 
most western states, little is known about Hispanic assimilation and settlement in Washington. 
A complete discussion of socioeconomic issues related to such trends are beyond the scope of 
this study, but it is our intention to motivate such research. 
I. Migration and the Washington Farm Labor Market: An Overview 
Agriculture is a major industry in Washington state where it ranks as the third largest 
goods-producing industry in the state. The total value of agricultural production in Washington 
state in 1994 was a record $5.08 billion. In 1995, an annual average of approximately 82,600 
individuals were employed in agriculture or worked on their own farm or the family farm. Yet, 
concern about maintaining sufficient supplies of labor to fill such jobs has increased in recent 
years, primarily among the producers whose highly perishable crops require large volumes of 
extremely seasonal labor. 
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Migration: Labor Market and Community Impacts 
Washington agriculture has been historically dependent on seasonal migrant workers for 
peak labor demand periods. Although there is some evidence of producers diversifying their 
crop mix to mitigate the extreme seasonality of their labor demand (Figure 1), aggregate 
statistics show that such seasonality is still pronounced (Table 1). 
The economic implications of a continued dependence on migrant seasonal farm labor 
are not trivial. Bailey suggests that the labor market of a region with a high proportion of 
individuals with extensive migration history will operate less efficiently than the labor market of 
a region with fewer in-migrants. Moreover, the turnover rates among those industries employing 
large numbers of in-migrants should be relatively high. Anderson found support for the theory 
that adjustments costs, such as large recruitment costs, training costs, or experience-rated 
unemployment insurance programs, playa major role in reducing the employment response of 
firms to seasonal fluctuations in demand. Thus, it is likely that the ability to attract back 
previous workers, migration, and settlement patterns should affect labor market seasonality. 
3 
Cooper tested the hypothesis that market wages and wage variability are a primary source 
of information included in the migration decisions of agents. For example, if there is a great deal 
of local wage variability, the migrants' current wage level in a different geographic location 
provides relatively less information with which to formulate an accurate forecast of wages after 
migrating. Although this effect may be less pronounced among farmworkers, it would be 
expected that those employers with higher, less variable wages fare better in their challenge to 
secure the return of previous workers, as well as a sufficient number of new recruits. 
There is also great concern about the migration and potential settlement of workers into 
rural areas of the state. Walker, Ellis, and Barff develop a mobility model linking immigration 
and internal migration flows, finding that many low-skilled natives are displaced by immigrants 
during a period of economic restructuring. They conclude that estimates of immigrant impacts 
on local labor markets are underestimated. Fitchen notes the movement of poor people from 
both urban and rural places to depressed rural communities, thereby further concentrating 
poverty in many rural areas. Some areas may attract immigrant populations directly due to 
historical labor demand by the agricultural sector, and increasing opportunities for regularized 
employment in the agribusiness sector. Such concentration of rural areas seems to be based on 
housing cost advantages and preexisting social ties, rather than welfare benefits. Fitchen also 
finds significant community impacts from internal and international immigratio~ particularly in 
the social services sector. 
Washington Agriculture: The Hub of the Northwest 
Migration Stream2 
Agriculture is thought of as a declining industry in terms of employment nationally, but 
this is not the case in Washington state. Total agricultural employment has been growing with 
increased production of tree fruits, grapes, and nursery crops, which are relatively labor 
intensive. Although Figure 1 illustrates a more seasonally diverse crop sector, the notable 
dominance of the apple industry in the state has contributed to the persistence of extreme swings 
in worker demand (Table 1). Peak seasonal employment for apples during fall 1995 required 
2The descriptions of agriculture and employment issues in Washington borrow heavily 
from Wahlers (1995, 1996). To avoid frequent citation, it can be assumed that all background 
statistics come from these reports. 
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over 40,000 workers, a threefold increase from the total demand for labor during the low-activity 
months of the winter. 
In general, annual earnings for agricultural workers are low, but hourly and annual 
earnings vary substantially across agricultural sectors (Tables 2 and 3). (It should be noted that 
these statistics show only those annual earnings collected from Washington state employers-an 
important caveat given estimates that 15% or more of the agricultural workforce are interstate 
migrant workers). As is the case with most farmworker populations, hourly wages are 
competitive with alternative employment options, but the lack of certain, regular employment 
keeps annual earnings low. At one extreme, a share of workers are employed in only one crop 
activity for a short period of time, and at the other, about 30% of workers have nonfarm jobs at 
some point during the year to augment their farm employment earnings. 
A high rate of turnover persists among farmworkers . Of the 138,000 workers employed 
at some time during 1990, it is estimated that only 31 .5% remained in agriculture as of 1994. 
This significant decline demonstrates how quickly a farmworker shortage could develop if the 
supply of new farmworkers were to be substantially reduced. The extreme seasonality of the 
Washington farm labor market is also evident in the unemployment insurance (VI) claim 
statistics. During the month of January 1995, UI claims from crop workers peaked at 8,784 from 
a low of 1,478 during the previous September-an increase of almost 500%. Although the level 
of claims for all industries also increased from 63,688 to 106,562 (an increase of 67%), it is 
argued here that settled farmworkers are a special case in that they are reliant on UI to' sustain 
their households across seasons rather than as a means to bridge their move to a different 
employer. It is also important to realize that most seasonal agricultural workers would not even 
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be included in these statistics, as workers need 680 hours of employment to qualify for 
Insurance. 
Hispanics in Washington Agriculture 
The Hispanic population in Washington state has steadily increased over the last 40 
years . Persons of Hispanic origin are the largest ancestry minority group in Washington, and 
this population has increased by 32.5% between 1990 and 1994 (from 214,570 to 284,190). 
Hispanics now make up 5.3% of the Washington population, and with current growth rates in the 
top ten of the United States, growth is expected to persist. 
According to UI records, the average farmworker is Hispanic (73%), male (72%), under 
40 years of age (67), and married (greater than 70% with 38% reporting an employed spouse). 
About 75% of the workers have less than a high school education, and the majority of worker 
households reported income of less than $15,000 (64%). Estimates of illegal or undocumented 
workers range from 30-60% of the seasonal agricultural work force, with notable differences 
among crops and regions. 
The draw for increased Hispanic settlement was and continues to be farm employment, 
} 
particularly in eastern Washington. The first generation of workers traveled back and forth from 
Texas and the Southwest region during the 1950s. Many of their children settled out in eastern 
Washington and became permanent residents. In the 1970s, a reduced supply of farmworkers 
and growth in farm size created a demand for a nlore certain supply of workers. Farmers went 
directly to Mexico to hire Hispanic workers, and this initiated another wave of immigrants. In 
the 1980s, after the Immigration Rejornl and Control Act oj 1986 (IRCA) was enacted, another 
wave of immigrants were recruited from Mexico to augment the farm labor supply. Hispanic 
migrant seasonal workers come to Washington and are more likely to settle because of the 
diverse mix of labor-intensive crops that provide a relatively long employment season. 
The Western Migrant Stream: The Determinants oj 
Course and Flow 
There is a clear interdependence among the farm labor markets of western states. Within 
the United States, two major foreign labor pools have developed since the Great Depression in 
South Texas and East Los Angeles. These workers historically came in a South-North flow to 
work on farms and ranches in virtually every state in the union. As early as the 1989 growing 
season, a rupture in the traditional migrant stream appeared. Various policy initiatives are 
working to create a somewhat tighter farm labor market. Moreover, the legalization of many 
former farmworkers and the growing economies of states within the migrant stream has led to 
some speculation about the economic incentives for Hispanic settlement out of agriculture. The 
evolving nature of this migrant stream has potential economic and social implications for 
agriculture and rural development goals these states. 
In 1995, about 13% of all seasonal farmworkers in Washington were migrants. 
Approximately 8.5% were interstate workers, individuals who normally resided in other states or 
countries, and 4.4% were intrastate workers, individuals who resided in Washington state but 
who were working in another area of the state other than the one in which they usually live. 
These estimates, however, may well be low, given the employer responses to this study's survey. 
Reports indicate many migrant workers tell growers that they live in the local area because they 
believe that growers prefer to hire local workers. 
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Patterns of migrant settlement vary around the state (Figure 2) . For example, in the north 
central area, limited crop diversity exists beyond tree fruit , so fewer farmworkers have 
permanently settled there. In contrast, the south central region produces many different crops 
that extend the work seaso~ resulting in a relatively high settlement rate. Agriculture in both 
areas is dependent on migrant seasonal workers, but the north central area is much more 
dependent because there are fewer local workers. Similar trends exist across different crop 
enterprises. These issues are important elements in understanding changes in migration flows. 
There have been no serious shortages of seasonal farmworkers in Washington in the past 
several years . However, the growers, who depend on migrant workers to supplement local 
workers to plant, cultivate, and harvest their crops, remain concerned. Since many of the 
migrants reside in southwestern states or Mexico, growers are often apprehensive about whether 
or not they will arrive when they are needed. The empirical study which follows focuses on 
migration's role in the retention of workers, as well as an employer's choice to raise wages, in 
part, to attract a sufficient supply of workers. 
II. Employer Perceptions of Migrant Worker Issues: 
Sources, Recurrence, and Supply 
Given the importance of migrant workers to the state's agricultural sector and recent 
uncertainty about farm labor supply, the Washington State Employment Department (WSED) 
has begun a project to assess the role and dependency of migrant workers in various crops and 
regions. This research is unique in its empirical approach. Employer employment data is 
augmented with the employer's perceptions of their own behavior and labor market experiences 
in recent years. Although employer-based responses are limited with respect to evaluating 
migration, it is the best option available given limited data resources. Furthermore, this 
approach offers valuable evidence of the role of employer decisions on migration trends, as well 
as labor market wages and stability. Therefore, the study's objectives, data, and methodology 
will be described in detail followed by the empirical results and discussion of the findings. 
The Data 
The following empirical study draws upon an employer survey conducted by WSED in 
conjunction with their 1995 August wage survey. Additional questions on the employer's 
perceptions of the share of workers returning in recent years, origin and share of interstate 
inigrants hired, and the employer's decision to raise wages were added to the standard 
questionnaire. Subsequent discussion is based on the responses to these survey questions. 
The response rate to these additional questions was acceptable, with almost 50% of the 
survey sample responding. To ensure sufficient representation from all sectors, especially those 
of greatest interest to a study of seasonal workers, the basic characteristics of the responding 
sample were compared to the general demographics of the entire Washington farm employment 
sector (Table 4). The employers included in this study represent 10% of the total and seasonal 
employment from the entire state, with fairly representative proportions from all regions and 
primary production crops in the state. 
Survey Descriptive Statistics 
The initial analysis of the Washington data was descriptive statistics, calculated across 
different categorizations of the data. Data were divided across commodities and regions to 
analyze basic differences in employers who raised wages, who were highly dependent on 
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interstate migrant workers, or who had lower than average return/retention rates among workers. 
Across commodities, there are some distinct differences in employment (Table 5) . As is 
expected, there are greater numbers of workers involved in the labor-intensive fruit-vegetable-
horticulture (FVH) sectors. There are significant differences among the FVH crops with respect 
to the share of workers who had previously worked for the employer. In short, all FVH 
employers are relatively dependent on interstate migrant workers, especially tree fruit and potato 
producers. 
Across regions, there are also some interesting trends (Table 6). The South Central, 
North Central,and southeastern regions dominate the seasonal farm employment labor markets, 
although the western and Columbia Basin regions also employ a large number of workers. 
Wages do not vary greatly across regions, with the exception of eastern Washington where most 
workers are regularized, semiskilled workers who earn relatively higher wages. This also 
explains the high retention rate for workers in that region (70%). The other regions exhibit 
similar retention rates (55-65%), but the share of interstate workers is significantly higher in the 
North Central and southeastern regions. Unlike the commodity statistics, there are significant 
differences in the propensity for employers from different regions to have raised wages. It 
appears that the southeastern and Columbia Basin employers have felt a greater need to raise 
wages, possibly due to their low return rates and need to recruit workers in the past year. 
Although descriptive statistics are useful in the relative analysis of specific employer 
attributes, there is reason to believe that many characteristics are dependent on one another. For 
example, it is likely that North Central producers are more likely to grow FVH crops, both of 
which increase the likelihood of seasonal worker demand and reliance on interstate migrants. 
The following empirical analyses, which were modeled with the assistance of basic statistical 
findings, will control for such interactions. 
Empirical Analysis and Results 
The empirical analysis focuses on the employer responses to additional wage survey 
questions, with basic employment data (wage and employment levels and variability) included as 
explanatory variables. There were three primary objectives for the empirical studies: 
1. Analyze employer's decisions to raise worker wages during 1994 or 1995 to delineate 
potential labor market demand or supply shifts. 
11 
2. Determine what factors affect an employer's ability to attract and retain seasonal workers 
across years. 
3. Determine the significance and direction of the effects from wages, employment 
variability, and other employment decisions on interstate migrant dependency. 
Three studies were developed to pursue these objectives. The three models examine the 
likelihood of returning workers from year to year, dependency on interstate migrant workers, and 
the likelihood of an employer offering wage increases in 1994 or 1995. In each case, a probit 
econometric model was developed and estimated with the dependent, dichotomous variable 
defined by an eIl)ployer's inclusion or exlusion in the above categories. Explanatory variables 
(as described in Table 7) included in each model were determined by the theoretical and 
statistical appropriateness of each relative to the dependent variable. The reference group 
chosen for various categories include: the eastern and western regions, berries and other field 
crops, employers of primarily preharvest workers, those who relied on employment service for 
new workers and those who employed most migrants from Oregon, Arizona, and Idaho, 
respectively. 
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A model of an employer's decision to offer wage raises during 1994 and/or 1995 was 
developed to better understand the potential role of other employment decisions. Based on the 
descriptive statistics in Table 6, one-third of the employers responded that they had raised wages 
in both 1994 and 1995 (30.6% and 31.8%, respectively). Few employers raised wages both 
years (15.3%), but almost half raised wages during one year or the other (47.1%)-each of these 
groups paid about $0.50/hour above the average wage for the sample. It is interesting to note 
that those employers offering raises appear less reliant on interstate migrant workers. One 
possible explanation is that those reliant on migrants assume a ready supply of workers. The 
North Central, southeastern, and Columbia Basin region employers were more likely to have 
given a raise, as were fruit and berry producers. 
To control for interactions across variables, the wage increase decision by employers was 
modeled econometrically. Several different variables were significant explanatory variables in 
the employer's decision (Table 7). Among regional and commodities, only nursery and 
vegetable producers were more likely to raise wages, supporting the argument that few specific 
regional or crop labor markets have exhibited wage shifts to meet supply/demand conditions. 
Employers were classified by their primary type of worker during their peak employment month. 
Those classified as transportation employers were less likely, whereas packer and general farm 
employers were more likely to have given raises. Finally, those who hired mostly California 
migrant workers were more likely to give raises with the opposite true for Mexican workers. 
These findings are likely related to the skill and other job opportunities for such workforces. 
Those producers with a larger workforce were less likely to raise wages (possibly due to 
its large effect on cost structure). Raises were more likely to be offered by those employers with 
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relatively high current wages, as would be expected. Those employers with more diverse 
operations with respect to crops grown were less likely to give a raise, however, those firms with 
the highest number of crop activities (i .e., harvest, thinning) were more likely to give a 
raise-results that warrant further investigation. 
The employers' perceptions of low retention and return rates among seasonal workers, a 
loose proxy for turnvoer, was modeled with regional and commodity delineations as well as 
differences in managerial decisions by the producer. The modeled estimated how these various 
employer characteristics affected the likelihood that less than half of 1995 workers also worked 
for them in previous years. Several interesting relationships are reported in Table 8. 
Among the regions, no significant relationships were found. Among the commodities, 
there were several significant relationships with fruit, vegetable, and nursery employers realizing 
a higher share of return workers. Larger employers were more likely to retain workers, most 
likely due to their visibility as an employer and worker perceptions that labor will always be 
demanded in these firms during peak periods. Higher wages had the expected effect, leading to 
an increased probability of workers returning each year. 
The stability of an employer's employment record played a significant role in their ability 
to re-attract workers. Increased variability of employment, as measured by the standard 
deviation divided by the mean from across the year, increased turnover. The employer's ability 
to provide longer duration employment, as measured through diversity in crop mix, increased the 
likelihood that employers w·ere currently employing past workers, whereas the number of crop 
activities had an opposite effect, once again. Finally, a relatively high use of Mexican and Texas 
workers increased turnover, most likely as a function of distance and worker characteristics. 
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Of those employers who hired any interstate employers, their average workforce appear 
larger, more seasonal, and more diversified (Table 6). However, an econometric model of 
growers, who employed a relatively high share of interstate migrants, was analyzed to integrate 
the effects of these specific characteristics. Although this is not surprising, given less settlement 
of potential workers into these areas, North Central and southeastern employers are more likely 
to be dependent on migrant workers, even controlling for commodities produced. Surprisingly, 
neither the wages offered or the employers' decisions whether to give raises affected dependency 
on migrant workers, a signal that those who are dependent have not felt a need to increase 
economic incentives to migrants, lending little support to the labor shortage theory argued by 
some employers. However, it does seem that those dependent on interstate migrants are more 
likely to devote resources to recruiting workers, demonstrating some investment in obtaining 
sufficient labor supplies. 
An employer's indirect and direct managerial decisions to increase the employment 
period for seasonal workers appear to have mixed effects. The positive, significant effect of the 
peak employment variable (highest employment month/mean monthly employment) shows the 
demand for interstate workers in cases where many workers are needed for short periods. Yet, 
diversity, measured by the number of crops, was a positive indicator of migrant worker usage, as 
was an employer's willingness to hire their best workers for a longer period of time. 
In short, these three empirical studies send some clear signals. Although crops and 
regions do exhibit some labor market differences, it appears that employer managerial decisions 
have the greatest effects on worker source and retention. Employment and wage levels playa 
role, but so do producer strategies to mitigate peak labor demand. It is clear that the variability 
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of employment demand, measured directly or through operation diversity measures, is important 
to an employer's ability to secure sufficient labor supplies, including relative dependency on 
interstate migrant sources . . These findings are interesting, given the apparent differences in 
migrant labor supplies from local states and California compared to Mexico and Texas. 
ill. Implications for Rural Washington Communities 
The earlier discussion of rural migration trends raises two important issues. Migration, 
and eventual settlement, of farmworker populations may be considered a positive economic and 
social trend for otherwise faltering rural communities. They offer a new base of low-cost 
workers with which an area can attract new industry, while increasing demand for private trade 
and service activities. However, they may also contribute to concentrated poverty with an 
unmanageable demand for public services. This brief study attempts to delineate what factors 
may indicate how Hispanic settlement and assimilation have evolved. 
Those Washington counties with the highest share of Hispanics include Adams, Chelan, 
Douglas, Franklin, Grant, Okanogan,Walla Walla, and Yakima, with Benton, Klickitat, and 
Skagit also having slightly above average Hispanic settlement rates (Figure 3). Of these eleven 
counties, eight are classified as rural areas and five are considered primarily agricultural by the 
USDA. The high rate of Hispanic settlement in those rural counties which provide the majority 
of the agricultural employment opportunities is not surprising. Yet, this trend is of concern to 
those local government agencies with limited resources to address the issues surrounding an 
increased Hispanic population. 
As Figure 3 illustrates, the majority of limited English proficiency (LEP) students live in 
the central, rural areas of the state. Although language adoption is a weak proxy for 
assimilation, it is an important determinant of social and economic mobility, as well as time 
since arrival . 
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To analyze the prime determinants in Hispanic settlement and language assimilation 
throughout Washington, two ad hoc statistical models were developed and tested. In both cases, 
it was assumed that differential population, industry influence, rural status, and location of the 
county would be important explanatory variables. The areas are described in Figure 2. For the 
first model, the Hispanic share of a county's population served as the dependent variable. For 
the language assimilation model, the dependent variable is the share of Hispanics with little to no 
English skills, so the base level of Hispanic population was also added as a variable. 
The results presented in Table 9 reinforce the regional concentration of Hispanics in the 
four regions with notable agricultural employment demand (the other two areas serve as the 
control group) . In fact, the results follow previously developed arguments that, among these 
four regions, Hispanics were least likely to settle in the North Central area. However, it is 
surprising to find that a county's total population, primary industry (including agriculture), and 
rural status do not significantly explain Hispanic settlement rates. It is also interesting to note 
that, contrary to expectations, there was a negative, but insignificant, relationship between 
Hispanic concentration and counties with persistent poverty. This would alleviate concerns 
raised by Fitchen on further poverty concentration trends. 
Since assimilation is a difficult trait to measure directly, this study models language 
adoption as a proxy for more general assimilation. The results presented in Table 9 show several 
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clear relationships. Since the dependent variable is the share of Hispanics with only Spanish 
language skills, the positive coefficient signifies that higher concentrations of Hispanics result in 
a lower degree of language assimilation. There are some regional differences, but only the North 
Central region exhibits significantly greater Spanish-speaking Hispanic populationsan interesting 
result given that region had a relatively low propensity for Hispanic settlement. This finding 
may be indicative of the demand for replenishment and migrant workers each year as indicated 
by Table 8. The rural and poverty status of a county affect the propensity of language 
assimilation, even though such variables were insignificant to Hispanic settlement trends. It 
appears that a lack of economic prosperity and nonmetro nature of an area decrease the adoption 
of English as a language among Hispanic populations. 
Today, one finds a broad, yet diverse continuum of social and class interests among 
Hispanics in rural Washington associated with the successive waves of immigration that range 
from recent arrivals to fifth-generation residents (Guzman). In some Hispanic families that have 
been in the U.S. and Washington for generations, there is very little Spanish spoken, high 
assimilation, more intermarriage, kids in college, and parents working as professionals, while 
more recent immigrants have quite the opposite circumstances. Because recent immigrants to 
rural areas are almost exclusively associated with the farm sector, the issues of concern to many 
communities are tied to the role of agriculture in attracting and sustaining such populations. 
Conclusions 
It is not clear that the labor market has tightened for employers in the recent past, 
especially among those employers who are the most dependent on migrant seasonal 
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farmworkers . Moreover, there is reason to believe that some labor supply uncertainty can be 
resolved with internal management decisions by the firm, including various diversification 
strategies to lengthen the employment duration of workers. Finally, there are limited commodity 
and regional differences exhibited, although the relevant findings may increase the efficiency of 
targeting employment and social service programs to specific regions or commodity groups. 
The findings from this study motivate the need for research in a variety of areas. It is 
clear that Washington agriculture is very dependent on a self-replenishing workforce from within 
and outside the state. Depending on future immigration policy initiatives, employment officials 
view this dependency as a potential downfall for many producers. With respect to rural 
development, Hispanic settlement trends across Washington counties appear more closely linked 
with regional differences, with language assimilation affected primarily by the poverty and rural 
nature of specific areas. Further inyestigation into the economic, social, demographic, and 
political implications of c~e labor marke: and demographic dynamics is f 
imperative given the degree of interest in such issues across the country. 
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Apr May JUll Jul Aug Sep Oct Nov Dec Jan Feb Mar 
Asparagus < > 
Hop twine/tm < > 
Strawberry <---> 
Cherry <---> 
Apple thinning < > 
Pear thinning < > 
Apricot <---> 
Misc. vegetables < > 
Raspberry <---> 
Onion <-> < > 
Nectarine < > 
Plum/prune < > 
Peach <---> 
Bartlett pear <--> 
Hop Harvest <---> 
D'Anjou pear < > 
Grape < > 
Apple harvest < > 
Apple pruning < > 
Pear pruning < > 
Figure 1. Estimated Periods of Seasonal Agriculture Work, Washington State 
Source: Washington State Employment Security Department. 
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Table 1. Employment of Seasonal Hired Workers in Washington by Crop 
and Month, 1995 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
Apples 6,911 9,038 9,381 8,301 7,873 23,099 19,731 14,689 38,907 42,283 5,108 4,616 
Cherries 443 484 524 496 146 15,047 l7,381 144 0 0 0 246 
Pears 448 512 561 385 279 2,388 1,515 4,679 5,222 1,023 333 599 
Other tree fruit 36 274 466 322 498 751 3,402 3,054 1,599 0 374 870 
Grape 661 1,271 1,833 1,123 502 902 870 563 540 1,383 522 595 , 
Blueberry 0 35 0 0 0 0 270 1,196 80 48 48 0 
Raspberry 344 126 166 239 154 1,539 3,857 644 732 438 604 491 
Strawberry 0 283 333 179 620 2,929 1,062 2,334 760 227 211 169 
Bulb 0 249 365 51 85 425 138 547 541 256 206 100 
Hop 0 249 1,533 2,100 3,638_ 2,435 1,644 1,617 5,059 608 315 84 
Nursery 590 1,116 2,818 2,378 2,143 1,862 2,096 1,344 1,093 723 983 951 
Wheat/grain 181 167 226 284 347 684 1,037 1,903 757 86 146 37 
Asparagus 0 104 610 5,427 8,359 6,588 218 218 34 0 0 0 
Cucumber 0 0 0 0 0 88 511 1,203 219 0 0 0 
Onion 72 52 181 252 249 1,918 2,495 1,606 794 853 284 224 
Potato 441 192 662 1,087 886 513 1,087 1,606 2,108 3,123 671 295 
Spinach 0 0 0 0 242 398 283 0 88 0 0 0 
Misc. vegetable 150 113 271 1,404 982 2,286 3,067 3,920 3,659 2,052 358 94 
Other seasonal 1,404 
.-LID -.LQll -..Ul§. ~ 1,840 2,559 2,486 2,036 --2Xl 2,405 1,438 
TOTALS 11,681 15,646 20,941 25,344 27,737 65,692 63,223 43,753 64,228 54,060 12,478 10,809 
Source: Washington State Department of Agriculture. 
Table 2. Average Annual and Average Hourly Earnings, Washington State 
Agricultural Sector, 1994* 
Percentage of 
Agricultural 
Industries 
Selected Crops: 
Wheat 
Potatoes 
Field crops, except grains 
Vegetables 
Berries 
Grapes 
Tree fruits 
Nursery production 
Livestock: 
Beef feedlots 
Beef, except feedlots 
Dairy 
Agricultural Services: * 
Crop preparation services 
Farm management services 
Average 
Hourly 
Employment 
3.1 
3.3 
7.3 
6.7 
4.3 
2.7 
43 .5 
6.2 
0.4 
0.7 
3.2 
6.9 
1.8 
Wage 
$8.26 
8.11 
6.91 
6.85 
6.91 
6.98 
7.41 
8.10 
8.04 
7.70 
9.72 
8.66 
7.39 
Source: Washington State Employment Security Department, CWBH database. 
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Table 3. Average Annual Hours and Earnings of Agricultural Workers, 
Washington State, 1990-1994 
Year 
All Agricultural Workers: 
1990 
1991 
1992 
1993 
1994 
Agricultural Only Workers: 
1990 
1991 
1992 
1993 
1994 
Number 
of 
Workers 
138,830 
130,470 
137,310 
141,340 
136,950 
92,770 
90,030 
95,480 
98,500 
93,530 
Worked Agricultural and Nonagricultural Industries: 
1990 46,060 
1991 40,440 
.1992 41,830 
1993 42,840 
1994 43,420 
Average 
Annual 
Hours 
758 
768 
781 
784 
837 
629 
656 
667 
666 
714 
1,018 
1,019 
1,041 
1,055 
1,101 
Source: Washington State Employment Security Department, CWBH database. 
Average 
Annual 
Earnings 
$5,394 
5,626 
5,944 
6,111 
6,773 
4,444 
4,753 
5,000 
5,139 
5,750 
7,309 
7,569 
8,099 
8,346 
8,979 
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Table 4. 1995 Survey Sample vs. Statewide Estimates 
Category Survey Sample Washington State 
Total employment 7427 77,603 
Seasonal employment 4138 43,489 
Average hourly wage $6.14 $5 .67 
Crop employment shares: 
Wheat, com, and grains 1.9% 4.2% 
Potatoes 5.4 4.0 
Other field crops 6.6 9.1 
Vegetables/melons 14.7 8.8 
Berry crops 5.2 4.8 
Grapes 1.7 3.4 
Deciduous tree fruits 45.4 49.8 
Nursery products 11.8 7.9 
General farms 0.2 5.1 
Regional seasonal employment shares: 
Area 1 29.8% 17.6% 
Area 2 36.5 29.3 
Area 3 10.5 20.1 
Area 4 11.0 11.3 
Area 5 11.6 19.4 
Area 6 0.7 2.3 
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Table 5. Farmworker Patterns Across Crops 
Category Tree Fruits Vegetables Nursery Hops Potatoes Berries Grains 
A vg. total employment 32,935 3,767 4,442 1,385 1,658 1,910 2,745 
Seasonal employment* 26,232 6,452 1,399 1,254 1,806 2,789 1,287 
A verage hourly wage $6.90 $6.69 $7.49 $6.59 $7.87 $6.85 $8.02 
Share of workers in this year's workforce: 
From previous year 63.4% 62.3% 70.2% 79.6% 56.3% 36.4% 83.2% 
Recruited 6.8% 4 .6% 3.3% 9.7% 11 .8% 12.5% 0.6% 
Referred by workers 29.8% 33.1% 26.5% 10.7% 31 .9% 51.1% 16.2% 
Increased wages in 1995? 27.7% 32.7% 33.3% 30% 53 .9% 27.3% 14.3% 
In 1994? 37.2% 27.3% 38.9% 40% 23.1% 36.4% 42.9% 
Best workers retained? 82.4% 67.3% 83.3% 90% 73.1% 72.7% 57.1% 
Average employment duration (months): 
Seasonal worker 2.46 3.4 3.29 4.01 2.58 2.05 1.63 
Best seasonal workers 3.51 3.81 5.19 5.49 4.27 3.09 1.96 
Share of interstate workers and employer' s perceptions of primary origin states: 
Share from other state 26.7% 16.8% 14.7% 4.5% 27.9% 5.8% 0.43% 
California 54.l% 30.9% 22.2% 10% 15.4% 54.6% 14.3% 
Texas 5.4% 38.2% 27.8% 35% 53 .9% 0.0% 14.3% 
Oregon 10.1% 1.8% 11.1% 0% 0.0% 18.2% 0.0% 
Idaho 0.7% 0.0% 0.0% 0% 7.7% 0.0% 0.0% 
Mexico 9.5% 1.8% 0.0% 0% 3.9% 5.9% 
Source: Washington State Wage Survey, 1995. 
*Employer questionnaire was included with August wage survey. 
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Table 6. Regional Estimates of Farmworker Patterns 
ReQorting Areas 
Category 2 3 4 5 6 Total 
Total employment 15,152 23 ,121 16,356 8,438 12,213 2323 77,603 
Seasonal employment 7,647 12,755 8,743 4,932 8,419 993 43,489 
A verage hourly wage $5.49 $5.43 $5.87 $5 .69 5>5 .97 $6.99 $5.67 
Share of workers in this year's workforce: 
From previous year 65.9% 66.2% 67.4% 62.7% 55.5% 70.0% 64.3% 
Recruited 7.1% 8.2% 5.4% 11.6% 7.6% 0.0% 7.5% 
Referred by workers 18.6% 19.4% 20.6% 16.1% 20.1% 17.5% 19.4% 
Raised wages in 1995? 26.4% 26.6% 27.4% 50% 35.1% 50% 31 .9% 
In 1994? 35.9% 31.0% 27.4% 47.6% 31.6% 33.3% 33.3% 
Best workers retained? 75.5% 85.0% 69.4% 79% 60% 58.3% 74.6% 
Average employment duration (months): 
Seasonal worker 2.94 3.11 2.28 3.7 2.5 2.21 2.87 
Best seasonal workers 4.63 3.75 3.13 5.3 2.71 4.21 3.73 
Share of interstate workers and employer's perceptions of primary origin states: * 
Share from other state 11.6% 9.9% 38.8% 12.8% 27.1% 8.3% 18.7% 
California 35.9% 23.0% 74.2% 28.6% 26.3% 0.0% 34.8% 
Texas 30.2% 21.2% 1.6% 23.8% 21.1% 0.0% 18.6% 
Oregon 9.4% 4.4% 11.3% 2.4% 7.0% 0.0% 6.5% 
Mexico 3.8% 4.4% 11.3% 2.4% 7.0% 8.3% 5.6% 
Source: Washington Slale Wage Survey, 1995. 
*Each employer was asked to estimate what state the majority of their workers originated from. Thus, the shares reflect major 
points of worker origin, not share ofthe workforce coming from that particular state. Origin states mentioned, but not 
significant in this study include Florida, Arizona and Idaho, all accounting for less than 1 % of total responses. 
Variable 
TOT 
SEAS 
WAG 
SC 
NC 
CB 
SE 
VEG 
NURS 
FRUIT 
WHEAT 
VARTOT 
VARWAG 
LENGTH 
NOCROP 
NOACT 
BEST 
REF 
REC 
HARV 
TRANS 
PACK 
GEN 
INTER 
CA 
MX 
OR 
TX 
RAISE 
PSEA 
CON 
Table 7. Employer's Choice to Raise Wages in 1994 or 1995 
(With Variable Definitions for All Models) 
Definition Coefficient Standard Error 
Mean Total Employment -0 .0141 ** 0.0052 
Mean Seasonal Employment 0.0136 0.0094 
Mean Hourly Wage 1.3678** 0.3485 
South Central Area 
(1 = yes for all dummy vars.) 0.3689 0.3723 
North Central Area -0 .5827 0.4732 
Columbia Basin Area 0.2364 0.3534 
Southeastern Area -0 .2266 0.3505 
Vegetable Producer 0.7165*- 0.3789 
Nursery Producer 1.0630** 0.4920 
Tree Fruit Producer 0.1656 0.3969 
Wheat Producer -0.7235 0.5203 
Total Labor Variability (= 0 lab/ fllab) -0.3121 0.2355 
Wage Variability (= Owag/flwage) -0.1523 0.2678 
Length of Employment (months) -0 .0428 0.0465 
Number of Crops Produced .,0.2518** 0.0912 
Number of Crop Activities 0.1105** 0.0470 
Best Workers Retained for Longer Periods? 0.1023 0.2190 
Share of Workers Referred by Other Workers -0.0013 0.0026 
Share of Workers Recruited by Employer -0.0007 0.0034 
Employs Primarily Harvesters in Peak Month 0.1558 0.2758 
Employs Transportation Workers .. . -l.1632* 0.6490 
Employs Packers . . . 0.9384** 0.4017 
Employs General F armworkers . .. l.1750** 0.4874 
Share of Interstate Workers 0.0016 0.0046 
Most Interstate Workers from California? 0.7271 ** 0.2638 
· . . from Mexico? -0.7391 * 0.4594 
· . . from Oregon -0.5454 0.3796 
· .. from Texas -0.1984 0.3420 
Wage raise in 1994 or 1995? NA NA 
Peak in Seasonal Employment (high/mean) NA NA 
Constant -7 .7630** 2.2174 
Right Predictions: 71.7%; Log-Likelihood Function = -132.43; *,** Significant at 10% and 5% levels. 
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Table 8. Low Worker Retention and Insterstate Migrant Usage for Washington Employers 
LHS = 1 if Less than 50% of 
Workers Return each Year 
Variable Coefficient St. Error 
TOT -0.0092** 0.2208 
SEAS -0 .0065 0.0115 
WAG -0.5679** 0.2690 
SC 0.2420 0.4092 
NC 0.3623 0.4753 
CB 0.0966 0.3784 -
SE -0.0628 0.3894 
VEG -0.8087** 0.3893 
NURS -1.1041 * 0.6391 
FRUIT -0 .8809** 0.4088 
WHEAT 0.0796 0.4809 
VARTOT 0.5272** 0.2208 
VARWAGG -0 .8493 0.6248 
LENGTH -0 .0528 0.0471 
NOCROP -0.2733 ** 0.0996 
NOACT 0.0988** 0.0483 
BEST 0.2848 0.2339 
INTER -0.0007 0.0048 
CA -0.2497 0.2603 
MX 1.2791 ** 0.4857 
OR 0.2801 0.4035 
TX 0.6366* 0.3487 
RAISE 0.2742 0.2095 
PSEA -0.0388 0.0595 
CON 2.8547* 1.6165 
Right predictions: 78.5% 
Log-likelihood function = -113.84 
*, * * Significant at 10% and 5% levels. 
LHS= 1 if More than 20% of Workers 
Are Interstate Migrants 
Variable Coefficient St. Error 
SEAS -0.0077 0.0065 
WAG -0.2391 0.3390 
SC -0.2953 0.4692 
NC 1.6986** 0.5250 
CB -0.0701 0.4863 
SE 1.2090** 0.4391 
VEG 0.2487 0.4452 
NURS 0.6334 0.6105 
FRUIT 0.5922 0.4340 
WHEAT -0.7324 0.6738 
VARTOT -0.1137 -0.2329 
VARWAG -1.0157 0.7669 
LENGTH 0.0399 0.0527 
NO CROP 0.1407** 0.0710 
NOACT 0.0239 0.0467 
BEST 0.4184* 0.2246 
REF -0.0003 0.0029 
REC 0.0064* 0.0037 
HARV -0.0670 0.2979 
TRANS 0.3321 0.8472 
PACK -0.3849 0.4907 
GEN -0.7699 0.6266 
RAISE 0.0775 0.2217 
PSEA 0.1802** 0.0578 
CON -1.6532 2.1483 
Right predictions: 80.6% 
Log-likelihood function = -97.50 
Variable 
Pop 
Rural 
Hisp 
SC 
NC 
CB 
SE 
Farm 
Govt 
Man 
Serv 
Poor 
Table 9. Hispanic Settlement and Language Assimilation, 
Washington Counties, 1994 
Dependent Variable 
Definition 
Population of county 
Rural Status 
Hispanic Share of Pop. 
Regional Categories 
South central area 
North central area 
Columbia Basin area 
Southeastern area 
Industry Categories 
Agriculture 
Government/public lands 
Manufacturing 
Trade/ services 
Poverty persistent 
Significance Tests 
Log of likelihood 
R2 
Hispanic Concentration 
Standard 
Coefficient Error 
-0.378E-8 0.579E-7 
-0.001 0.008 
NA NA 
0.150** 0.055 
0.080** 0.041 
0.250** 0.061 
0.174** 0.048 
0.007 0.040 
-0.003 0.009 
-0.007 0.042 
-0.0001 0.009 
-0.011 0.060 
Share of Spanish-Only 
Standard 
Coefficient Error 
0.320E-7 0.707E-7 
0.017* 0.010 
0.514** 0.236 
0.125 0.0758 
0.111** 0.052 
-0.081 0.095 
0.091 0.071 
0.024 0.047 
-0.017 0.039 
-0.021 0.035 
-0.006 0.011 
0.175** 0.071 
*, * * Significant at 10% and 5% levels. 
54.21 45.52 
0.6217 0.6284 
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